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The year of biostress. 
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Director's Comments 
Bright spots in 
'the year of biostress' 
I t's been a hard year, a year of biostress-late frosts, late har-vests, hail, drought, flood. And 
now, as fall winds down, there are still 
more stresses ahead. Will the feed last 
until pastures green up again? Will it be 
a heavy winter? Are the kids all right 
down at college? 
My work is about as far removed 
from teaching as you can get and still be 
associated with SDSU. But I can tell you 
about bright spots in this year of 
biostress-the young people that fill the 
classrooms, labs, and, yes, the parking 
lots at SDSU. Some of them are experi-
encing stress-away from home, finding 
careers, meeting the expectations of 
their professors. But, by and large, they 
handle it well; South Dakota young peo-
ple are among the best in the country, as 
employers tell us when they come to 
campus to recruit. Naturally, these 
employers are looking for well trained 
graduates; but equally they are looking 
for "work ethic," which they find at 
SDSU much more often than in other 
parts of the country. "Work ethic" starts 
.at home and is learned from you. 
Many of our scientists in the Experi-
ment Station teach classes and, like me, 
are energized by associating with your 
· sons and daughters. We often use the 
word synergism; it means that two 
events are better together than either is 
separately. The benefits of 
researcher/teacher/student contacts 
flow both ways. 
We employ students on our research 
projects, and they are good help. Again, 
the association of researcher and student 
is mutually beneficial. Next year, when 
the Northern Plains Biostress Lab here 
on campus is occupied, we hope to hire 
more help; with their nimble hands and 
quick understanding of things technical, 
RA Moore 
students are good workers. 
They may wonder at first why we 
named the building the "Biostress" Lab 
when, to these mechanically oriented 
young people, it looks more like a 
"biotech" lab. We will correct that 
quickly: biotechnology is merely a pro-
cess, a way of getting things done. 
Biostress is a concept, covering all the 
stresses-plant, animal, and human-
that eat away at the quality of life back 
home on the farm, ranch, or South 
Dakota community. It is a challenging 
concept, worthy to name a building 
after. 
There are other "bright spots" on campus. Students and parents already familiar with SDSU 
have seen more changes this year than 
just the "construction congestion" 
around the Biostress Lab. 
The new swine unit was dedicated in 
January and is now in use. The sheep 
barn is under construction, and the Vet-
erinary Science barn that was destroyed 
by fire has been replaced. In the plan-
ning stage are an addition to the Vet Sci-
ences building and Diagnostic Lab and a 
new dairy production unit. We've been 
able to make some minor repairs we've 
had to put off in past years. We've also 
spruced up some of our out-state 
research stations. 
Good facilities like these improve the 
amount and quality of work we can do. 
They give us options and the opportuni-
ty to adapt more quickly to changing 
needs. They make the work place more 
efficient and safer. I'm very pleased to 
report this kind of progress. 
So, the general feeling here at SDSU 
is upbeat. The winter research projects 
are in full swing; the scientists are pour-
ing over their data collected in the field 
1 
Ray Moore explains that biostress is a 
concept that covers all stresses that erode 
"quality of life." 
this summer, and the young people con-
tinue to energize us. If you still worry 
about your student, plan a campus visit, 
and while you're here, stop in and meet 
the folks in the Experiment Station. 0 
Dr. RA. Moore is director of the South 
Dakota Agricultural Experiment Station. 
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Plant stress research 
puts 'answers' in your fields 
I t's not hard to describe biostress. It's just hard to bring it down to size and then do something about it. 
Biostress is whatever keeps an organ-
ism from achieving its potential. And 
. that is the first problem for a South 
Dakota plant scientist: In this state we 
don't even know what the potential of a 
plant is, how big it could grow, how 
much yield it could give, how long it 
could live. The state, good as it's been to 
us over the years, continually throws 
stresses at crops, gardens, trees, even 
native plants which ought to be able to 
take what nature dishes out. 
The other problem is that biostress is 
plural and we've only been able to deal 
with singulars, with one biostress at a 
time. South Dakota is a series of never-
Fred Cholick 
ending biological stresses-soils, climatic 
conditions, diseases, weeds, insects, and 
finally, the crops and plants themselves. 
Bad enough individually, these stresses 
usually interact with each other and 
make things worse. 
There is little we can do to change climatic stresses. We live where conditions are 
extreme: When it rains, it pours; when it 
isn't pouring, it forgets how to rain; 
when it's warm, it's hotter than blue 
blazes; and when it cools down, it 
freezes. 
All we can do is temper those 
extremes, adapt our crops and our agri-
cultural techniques to them to reduce 
their negative impact. There's plenty 
2 
already done-new varieties, modified 
tillage practices, and changes in cropping 
patterns. There will be more, once 
results start rolling out of the Biostress 
Lab at SDSU. 
Rough as things may be above ground, underneath the soil surface is the primary contact 
point between plant and environment 
and where stress often has a habit of first 
showing up. The root system is essen-
tially the conduit obtaining and trans-
porting essential nutrients and water for 
plant growth and development. The soil 
around those roots determines just how 
easily that will be done. ~ 
We have found differences in growth I ...J 
patterns of com root systems, for exam-
pie, differences which can potentially be 
translated into corn lines that have a 
greater efficiency to collect water and 
nutrients. 
Rooting patterns also relate to soil fer-
tility management. Com lines respond 
differently to localized levels or concen-
trations of nutrients. We know this hap-
pens, but don't ask us "how" or "why" 
until we've moved into the Biostress Lab 
and have a chance to examine these 
mechanisms. 
Three additional stresses are dis-eases, weeds, and insects. Each has its own identity and pro-
duces its own impacts. Each also can 
capitalize on any opening left by another 
stress: root rot thrives in water-logged 
soils; grasshoppers materialize in dry, 
hot months; secondary infections spread 
in a w:ound. 
Before we understand this "big pic-
ture," we start at the individual-stress 
level, understanding the differences 
within a given disease. Identification 
techniques at the molecular level are 
emerging. We are presently investigating 
the genetic diversity of Phytophthora 
root rot in soybeans and wheat streak 
mosaic virus, for example. Then we can 
start adding other stress effects, such as 
how climatic conditions affect weed/ crop 
and pesticide/soil relationships. 
Climatic factors directly impact the 
amount of loss from competition, perfor-
mance and control programs, and carry-
over of herbicides. Recent studies indi-
cate that early competition and carryover 
are of critical importance in South Dako-
ta. The interactions of weed competi-
tion, plant ecology, plant physiology, soil 
factors, and crop management strategies 
will be investigated under field and lab 
conditions. 
The final component in the biostress picture is the plant itself. Sometimes the plant 
"outwits'' itself and creates internal 
stress, and it takes an increased knowl-
edge of biochemistry and plant physiolo-
gy to understand how certain chemical 
compounds-or their absence-can 
inhibit growth and crop yield. Then the 
questions expand to include how the 
plant reacts to outside stresses. 
These questions are not unanswer-
able. Troy oats is an example of ques-
tions solved. Recently released, this vari-
ety has a high degree of resistance to leaf 
rust. It is the most resistant to crown 
rust of any variety currently under test in 
We can never totally eliminate the stresses of flood, facing page, and hail, says Fred 
Cholick, head of the Plant Science Department, but SDSU researchers have 
determined how to temper their effects. Cultural practices and intensified crop 
rotations have a large impact on reducing soil erosion. 
South Dakota. It also has good tolerance 
to a viral disease that causes red leaf. 
These characteristics add to the stability 
of Troy's productivity, but the variety 
also must have good agronomic charac-
teristics, such as test weight, straw 
strength, and yield potential. One effect 
of stress we couldn't lick with Troy is test 
weight. Under hot or dry conditions, test 
weight will drop faster than average. 
Therefore, Troy is best adapted to the 
northeast section of the state. There is 
no "super oat" that will overcome all 
biostresses in South Dakota. 
S outh Dakota is one of the great-est places in the world in which to do biostress research. Yet at -
times, some biostresses get in our way of 
3 
investigating others. For example, July 
1992-coldest on record in Brookings-
did little for our research projects evalu-
ating heat-tolerance mechanisms of 
plants. 
That's where the Biostress Lab comes 
in. Its labs, growth chambers where we 
can isolate and then combine stresses, 
and high-tech machinery will help us 
manage stress in the field. 
The ultimate answers may be discov-
ered in the Biostress Lab. Their full 
potential won't be realized, however, 
until they're tested out in our research 
plots and then passed on to you. 0 
Dr. Fred Cholick is head of the Plant 
Science Department, SDSU. 
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Horticultural research 
seeks to widen your choices 
For years, the SDSU Depart-ment of Horticulture, Forestry, Landscape, and 
Parks has helped South Dakotans 
adapt to the state's climatic rigors 
by introducing stress-adapted 
plants from other regions and 
breeding and selecting local stress-
tolerant plants. 
For example, nearly a hundred 
years ago, Dr. N.E. Hansen, famed 
plant explorer and former head of 
the department, searched for useful 
plant material in parts of Asia with 
a climate even more extreme and 
variable than that of South Dakota. 
Many of the plants he introduced, 
such as alfalfa, crested wheatgrass, 
and Harbin pear, have become eco-
nomically important, well-adapted 
plants in our region. 
From such introduced plants and 
from hardy natives, researchers at 
SDSU have produced other stress-
resistant varieties. Bred and select-
ed in South Dakota for South Dako-
ta conditions have been windbreak 
trees (Siouxland cottonwood), fruit 
trees and grapes (Gourmet pear, 
Luscious pear, Valiant grape), gar-
den vegetables (Super Chief and 
Rushmore tomatoes, Pick-Me-Quick 
pepper), and ornamental trees and 
shrubs (Homestead buckeye, 
Nugget ninebark, Meadowlark 
forsythia). 
By such time-proven breeding 
and selection, we will continue to 
supply promising tolerant plants 
from the N .E. Hansen Research Cen-
0 
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ter, McCrory Gardens, and the South 
Dakota Arboretum. But now the Biostress 
Laboratory will also enable us to also use 
"biotech" to combat "biostress." We will be 
able to use new tactics, particularly in 
stress physiology and genetics, to under-
stand the ways stress affects plants. This 
will reduce the time we have previously 
spent in evaluation before plants are 
released to the public. 
For example, Dr. Peter Schaefer will 
be able to accelerate breeding programs 
for Rocky Mountain juniper and eastern 
redcedar, which represent a majority of 
all trees in windbreak, farmstead, and 
Carter Johnson 
field tests, the sooner improved 
junipers can be growing on your 
property. 
In the Biostress Lab, we expect 
to be able to physically enter q~d 
explore juniper chloroplasts, the 
bodies in the plant cell that are the 
"food factories" of the plant, and 
examine their DNA. Chloroplasts 
are good places to study how dif-
ferent junipers are related. 
A second stress research project 
also will benefit from new facilities 
in the Biostress Lab. Dr. Anne Fen-
nell will direct the Cold Hardiness 
Lab with a focus on the acclima-
tion, or hardening, and winter sur-
vival of woody fruit crops. 
Many fruit varieties that can be 
grown in other northern states do 
not survive the winters in South 
Dakota. Our high and low temper-
ature extremes, winter tempera-
ture fluctuations, wind, and 
drought all are stresses that have 
limited our choices of fruit trees in 
this state. 
This 6-year-old black locust has never suffered any 
winter injury, says Dr. Pete Schaefer. The species 
is not native to South Dakota. In the Brookings area, 
most trees freeze back in the winter, making this 
young giant, from the N.E. Hansen Research Center 
east of the SDSU campus, a possible parent in a 
hardiness breeding program. 
Much of past stress research on 
woody plants has concentrated on 
surviving low temperatures. But 
the Halloween freeze of 1991, 
which extensively damaged trees, 
clearly showed us that the timing 
of hardening is as important as 
the ability to live through very 
low mid-winter temperatures. 
Within· the genes of a plant are 
those that regulate the change 
from active growth to dormancy. 
With the high-tech facilities in the 
Biostress Lab, we will be able to 
conservation plantings in the Great 
Plains. 
We once thought these two junipers 
hybridized in nature . Recent work indi-
cates that they are actually two different 
species. This explains why it may be diffi-
cult to combine the coloration and attrac-
tiveness of the one with the growth habits 
and sturdiness of the other. Genetic 
improvement of trees is already very diffi-
cult and slow, due to their delayed age 
before seed production. Therefore, the 
more we know about hybridization 
potential before we make crosses and 
4 
find and characterize them, and "store" 
thel}l in gene libraries. Then we can 
withdraw the appropriate genes from the 
library and insert them into plants that 
will withstand the environmental 
extremes of South Dakota. 
We look forward to the day when 
South Dakotans can grow the wide vari-
ety of crops and ornamentals that people 
in more gentle climates already enjoy. 0 
Dr. Carter Johnson is head of the Depart-
ment of Horticulture, Forestry, Landscape, and 
Parks at SDSU. 
Animal stress research 
tied to 'making a living' 
Maintaining and improving the $8.7 billion livestock industry in South Dakota is a chal-
lenge to individual livestock producers 
and their support professionals at SDSU. 
Making a living from animal agricul-
ture means raising livestock that can sur-
vive and prosper in the hot and cold 
weather of the Northern Great Plains and 
the sometimes semi-arid climate of the 
western part of the state. It means over-
coming ongoing nutritional and disease 
pressures in the feedlot, farrowing house, 
or dairy barn. 
Biostress research into animal agricul-
ture always has been and always will be 
serious business at SDSU, because a 
viable ag economy is essential to the wel-
fare of the entire state. 
Animal biostress research occurs pri-
marily in three related departments at 
SDSU-Animal and Range Sciences 
John Thomson, John Parsons, and Jim Males 
(compiled by Jerry Leslie) 
Department, Dairy Science Department, 
and the Veterinary Science Department. 
The Animal and Range Sciences Department has a long history of biostress-related research. 
At the Cottonwood Range and Live-
stock Station near Philip, researchers 
compare the effect of grazing intensity 
on native vs. introduced grass species. 
The ranges at Cottonwood are classi-
fied as poor, good, and excellent. South 
Dakota's environmental conditions, such 
as drought, extreme cold, and heat, are 
important factors in evaluating this 
research. 
The beef cattle breeding project is 
designed to evaluate the cow type that is 
the most suitable for South Dakota's 
range conditions. The cow herd is locat~ 
ed at the Antelope Range Livestock Sta-
tion at Buffalo. 
5 
Again, the effect of environment on 
the range forage and cattle determine 
the cow size and milk production that is 
the most practical. 
The Antelope Station is also home to 
a ewe flock that serves as the range flock 
in a comparison of sheep in a farm flock 
vs. range setting. The ewe flocks are the 
same in breeding. Lambs per ewe, 
pounds of lamb weaned per ewe, and 
wool production are evaluated. 
R
ecently, a major study of 
retained ownership of beef cat-
tle has been under way in 
cooperation with a private feed yard 
Kimball. As a part of this project, cattle 
from one South Dakota ranch were split 
into three groups. 
One group was shipped directly to 
Brookings and fed at the Beef Cattle and 
Sheep Nutrition Unit. The second group 
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was hauled half way to Lubbock, Texas, 
and was returned to Brookings where 
they were fed. The third group was in 
fact shipped to Lubbock and fed at Texas 
Tech University. 
The overall gains were the same 
among the three groups, with the cost of 
gain less for the cattle fed in Brookings. 
The bottom line is that there is no 
advantage for the producer to ship cattle 
out of South Dakota in hopes of profiting 
from better feedlot performance in a less 
harsh climate like that found in Texas. 
The Dairy Science Department is evaluating two areas of biostress: 1) helping the cow 
meet the nutritional stress brought on by 
high milk production, and 2) helping 
control environmental stresses on cows. 
An illustration of "nutritional stress" is 
that many cows today produce more 
than 100 pounds of milk daily for several 
months each year. And even more cows 
will be in this group in the future. 
One hundred pounds of milk contain 
12 pounds of nutritional milk solids. It is 
a challenge to dairy scientists to develop 
nutritionally balanced diets and to help 
these cows eat enough of those diets to 
maintain high production, good health, 
and reproductive capabilities. 
One area of research which will 
receive additional attention will be 
boosting the energy content of the cow's 
diet with supplemental fat sources such 
as soybeans, sunflower seeds, and tallow. 
Also to be studied will be improved 
protein nutrition, particularly high quali-
ty feed proteins and amino acids that will 
escape degradation in the cow's rumen 
but will be digested and utilized in her 
intestinal tract. These are often referred 
to as ''bypass proteins." 
Both hot and cold environmental stresses affect cattle in the Upper Midwest. Sprinklers 
were installed in the SDSU dairy barn a 
few years ago to help cool cows during 
hot weather. An immediate 2-pound-
per-day increase in feed intake was 
observed with a corresponding increase 
of several pounds of milk. 
The planned new dairy barn will 
include curtained sidewalls. These will 
allow greater air movement and a cooler 
environment during warm weather. The 
curtains can be closed as much as neces-
sary during colder times of the year to 
maintain a comfortable environment. 
One of our present barns is also being 
remodeled to include curtained sidewalls. 
Grasslands, previous page, occupy about two thirds of the state and are the base for much of 
South Dakota's $8.7 billion livestock industry. Above, a significant part of the livestock 
industry is dairying. SDSU researchers found that "hardening off" young dairy calves outdoors 
in individual hutches cut losses to pneumonia from 40 percent of the calf crop to virtually zero 
percent. An extra 2 pounds of milk daily is all a calf needs to sail through the coldest winter 
months. 
SDSU is a leader in housing calves in 
outdoor hutches. Our research has 
demonstrated that these calves may need 
a little higher-energy diet during cold 
weather to supply the extra energy need-
ed for the calf to keep warm. Simply 
feeding the calf 10 pounds of milk daily 
in two feedings, instead of 8 pounds 
daily, will usually give a calf the needed 
extra boost on a cold day in January. 
Disease is commonly described as suboptimal production resulting from an imbalance 
between the host animal, environment, 
and disease pathogens. 
6 
A number of factors, acting together 
to impact the health and well-being of 
animal populations are certain "biostress-
es." These include the age, concentra-
tioh, and genetic susceptibility of the 
host animals, the shelter, water, nutri-
tion, and herdsmanship provided, and 
the pathogens present, whether viruses, 
bacteria, fungi, or toxins. 
The Veterinary Science Department 
and Animal Disease Research and Diag-
nostic Laboratory provide laboratory 
diagnostic assistance and results-oriented 
research to animal disease problems 
threatening the $8. 7 billion livestock 
industry in South Dakota. 
t) ) 
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Beef cattle breeding projects focus on cow 
type. Certain types are more suited for South 
Dakota range conditions where researchers 
must strike a balance between desirable 
breed characteristics and forage capabilities. 
The lab processes more than 26,000 
cases per year. The diagnostic investiga-
tions of livestock disease problems allow 
the Veterinary Science Department's fac-
ulty and staff daily exposure to the cur-
rent problems facing South Dakota pro-
ducers. 
In the late 1980s, the United States 
swine industry recognized an emerging 
reproductive and respiratory disease 
called Mystery Swine Disease. In 1991, 
SDSU Veterinary Science researchers dis-
covered the causative agent of MSD by 
integrating diagnostic efforts with 
results-oriented research. 
These SDSU Veterinary Science 
research efforts are contributing valuable 
information for local, regional, national, 
and global trade and marketing deci-
sions. 
The department and laboratory 
research is focused and has achieved 
national prominence in intestinal, respi-
ratory, and reproductive diseases of live-
stock. The area of genetic resistance to 
disease will play a significant role in food 
safety and preventive medicine practices 
of the future. 
SDSU Veterinary Science researchers 
recently identified the protein receptors 
associated with the susceptibility of pigs 
to E. coli bacteria. As diagnostic testing 
techniques are developed, swine produc-
Until a world-class discovery in the SDSU Veterinary Science Department, Mystery Swine 
Disease typically cost a producer $250 to $500 per sow in lost pigs. Now· that producers can 
identify animals carrying the disease, the estimated savings to the economy in South Dakota 
alone is a conservative $4 million, veterinarians estimate. 
ers should be able to genetically select 
for resistance to.this disease. 
SDSU Veterinary Science diagnosti-
cians have contributed significant scien-
tific information on newly recognized 
parasites associated with bovine abor-
tions. Development of control measures 
for this condition will have a significant 
economic return to the South Dakota cat-
tle industry. 
Current Veterinary Science biostress-
related research investigations include: 
The role of boar semen in the trans-
mission of Swine Infertility and Respira-
tory Syndrome (also known as Mystery 
Swine Disease). 
The prevention and control of intesti-
nal diseases of swine. 
Risk factors associated with the 
bovine respiratory disease complex, 
including pathogens, diagnosis, and 
management. 
Bovine virus diarrhea infections in 
herd health. 
Identification and characterization of 
7 
cellular receptors to disease-causing 
pathogens. 
Epidemiology and control of Johne's 
disease in South Dakota livestock. 
Characterization of the virulence 
capacity of E. coli causing bloody scours. 
Characterization of the interaction 
between bacterial toxins and leukocytes. 
These three departments will continue to work together in behalf of the economic viability 
of the South Dakota livestock industry-
searching for breakthroughs, small and 
large, in biostress research that will help 
South Dakota producers feed and clothe 
the nation and the world. 0 
Dr. John Thomson is acting head of SDSU's 
Veterinary Science Department and Animal Dis-
ease Research and Diagnostic Laboratory; Dr. 
John Parsons is head of the SDSU Dairy Science 
Department; Dr. Jim Males is head of the SDSU 
Animal and Range Sciences Department; and 
Jerry Leslie is news writer in the Department of 
Agricultural Communications, SDSU. 
Human stress research 
seeks to improve 'quality of life' 
The effect of the climate and other environmental factors on human beings is yet another 
priority in biostress research at SDSU. 
Such research occurs mainly in the 
Departments of Economics and Rural 
Sociology and the College of Home Eco-
nomics. Some of it involves collabora-
tion between the departments and the 
College; other research is conducted by 
each agency individually, explains Dr. 
Virginia Clark, Dean of the College of 
Home Economics. 
Larry Tennyson and Robyn Heine 
0 ne type of such research is being conducted by the Census Data Center located in the 
Department of Rural Sociology. The 
Center analyzes information relevant to 
current issues facing South Dakotans. It 
obtains the information from the U.S. 
Bureau of the Census and the state of 
South Dakota. 
Such information includes data on 
poverty trends, housing data, household 
and family information, quality of rural 
and small-town life, rural development, 
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farm crisis effects, and out-migration of 
population from rural areas. 
Center Director and Department Head 
is Dr. James Satterlee. Assistant Director 
is Dr. Don Arwood. 
Dr. Arwood describes one study that 
measures the quality of life in various 
parts of the state and the impact of dis-
placed farmers on rural communities. 
But that's only a part of the Center's 
efforts. 
The Center, which was established in 
1981, also provides information that • 
Facing page, consumers, share in the 
benefits from crop and livestock research, 
because economic assessment of different 
production options are built into most 
projects. Above, Dennis Schaefer, Tripp; a 
visiting professor from China; and Don 
Taylor, SDSU Economics Department, pause 
during a tour of Schaefer's sustainable ag 
enterprise. 
helps community leaders make informed 
decisions concerning the distribution of 
funding from revenue sharing, block 
grants, and poverty programs. The infor-
mation helps in decisions relating to 
school district reorganization and eco-
nomic development. 
Meanwhile, the Center continues to 
provide both research support and demo-
graphic information for other biostress 
research projects at SDSU. 
A
ccording to Dr. Ardelle Lun-
deen, head of the Department 
of Economics, investigating the 
implications of sustainable agriculture 
systems for rural communities is an 
example of a more narrowly focused type 
of research. 
Sustainable agriculture is a manage-
ment system designed to prevent degra-
dation of natural resources while still 
producing adequate food and incomes to 
meet basic human needs. 
But when farmers limit their use of 
chemical fertilizers-a practice associat-
ed with the sustainable agriculture sys-
tem-how does this impact their yields 
and their eventual income? Furthermore, 
The biggest business in a small town is usually the elevator. Some elevator operators are 
concerned that a big switch to sustainable agriculture by farmers in their trade area will close 
. down their fertilizer sidelines. Some main street business owners also fear a drop off in trade. 
Nonnally, sustainable tanners spend less on purchased inputs and also may have lower 
incomes, particularly in the switch-over years from conventional to sustainable fanning . Other 
rural community leaders are more optimistic, believing that sustainable fanning adds stability to 
the economy since such a practice tends to be diversified. SDSU studies indicate that, given 
present conditions, there will be no overnight switch to sustainable agriculture and that the 
speed with which it is adopted depends on location in the state. 
when fewer inputs such as fertilizers are 
purchased for raising crops, how does 
this affect local agribusiness and the 
economy of the rural community? 
Some believe it may harm the overall 
rural economy, while others say it actual-
ly might provide a foundation for the 
economic health of South Dakota's rural 
communities. 
Department researchers found that 
the economic effect of the sustainable 
agriculture system varies from one part 
of the state to another in the short run. 
This is because of the differences in the 
type of crops that the local climate will 
best support. 
For instance, minimizing the use of 
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chemical fertilizers in a com-soybean 
area of the state, such as the southeast, 
will have a greater economic effect than 
doing the same thing in a wheat-produc-
ing area such as the west or the north-
east. 
So, sustainable agriculture will have 
more of a negative effect on local eco-
nomics in the southeast than it will in the 
northeast or west. 
Researchers also determined that dra-
matic changes in some combination of 
commodity prices, federal farm policy, or 
environmental regulation would be 
required to make sustainable agriculture 
more profitable in the com:soybean 
areas of the state. 
L
undeen said another research 
study associated with human 
stress is one that profiled 101 
farm debtors who had filed for Chapter · 
12 bankruptcy during the period from 
November 1986 through January 1988. 
Such bankruptcy had increased dra-
matically during the 1980s because of 
severe financial stress then being suf-
fered by farmers due in part to adverse 
weather conditions. 
The overall purpose of the study was 
to measure whatever positive effect 
Chapter 12 bankruptcy provisions had in 
helping farmers minimize that stress. 
At this point, all baseline data has 
been collected and analyzed. 
The second phase of the study is to 
see how many debt reorganization plans 
were successful and to measure the influ-
ence Chapter 12 had on the decisions of 
agricultural lenders, including the credit 
terms they extended to these same farm 
families. 
Several other research projects in the 
Economics Department have examined 
farmers' financial viability under chang-
ing yields and prices. These research 
findings also clearly indicate that any 
biostress research that helps to stabilize 
yields is a keystone in the overall 
improvement of South Dakota's rural 
economy. 
In addition to ongoing projects such 
as these, research in Lundeen's depart-
ment also plays a role in helping to 
assess the associated economics of other 
SDSU plant and animal studies. 
But a more direct collaboration is a research project involving the Economics Department and 
both the College of Home Economics and 
Department of Rural Sociology. 
Researchers included Dr. Clark, Dr. 
Larry Janssen of the Department of Eco-
nomics, Dr. Ron Stover of the Rural Soci-
ology Department, Mr. Scott Peterson, 
Research Associate in the Department of 
Economics, and Mrs. Peggy Schlechter, 
Graduate Assistant in the College of 
Home Economics. 
The purpose of their study was to dis-
cover the tactics and procedures which 
farm families develop or learn when they 
adapt to change and crises. 
One part of the project included 
detailed personal interviews with 16 
selected farm couples identified as "suc-
cessful" by the Cooperative Extension 
Service. 
When a little boy has to keep the water fresh and the feed box full but can still take time to 
squeeze one of his charges, he probably learned to combine work and play from his folks. 
A multi-department research project at SDSU has found that farm families which have 
integrated their farm business and their family activities are more successful and more able 
to handle stresses and crises than are families who tend to emphasize either the business or 
the family side of the operation . 
The couples were selected on the 
basis of their having maintained or 
increased their earned net worth and 
having had successful family lives. They 
also were between the ages of 26 and 59. 
Furthermore, the families were selected 
so that the locations of their farms would 
provide a cross-sectional sample of farm-
ing operations typical of present-day 
South Dakota agriculture. 
By identifying the characteristics that 
were held in common among the suc-
cessful farm families-and which have 
enabled them to succeed both in their 
farming operations and in their family 
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life-researchers have provided other 
farm couples something akin to a sur-
vival manual for coping with difficult 
economic times. 
' '"Overall, family farming requires an 
integrated approach to business manage-
ment and family life. For most farm cou-
ples, successful farm business manage-
ment and successful family life are very 
much interrelated," said Janssen. 0 
Dr. Larry Tennyson is communications spe-
cialist in the Department of Agricultural Commu- . \ 
nications; Robyn Heine is a journalism intern in ~ 
the Department of Agricultural Communications. 
• 
• 
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Agricultural Experiment Station 
South Dakota State University 
Board of Regents 
Bob Brancel, Pierre 
Max Gruenwald, Milbank 
Cathy Hall, Aberdeen 
James Hart, Miller (term began 3/31,92) 
?at Lebrun, Rapid City · 
Carol McFarland-McKee, Student Regent, Belle Fourche 
(term expired 7/1/92) 
Thomas Olsen, Wessington Springs 
Margie Phillips, Madison 
Roger Prunty, Brookings (term expired 3/31/92) 
Charles Ritter, Student Regent, Vermillion (term began 
7/1/92) 
Steeves E. Smith, Mitchell (term expired 3/31,92) 
Hewell Todd, Executive Director, Pierre 
Charles Wegner, Sioux Falls (term began 3/31/92) 
Executive 
R.T. Wagner, PhD, President 
D.A. Bryant, PhD, Dean 
R.A. Moore, PhD, Director and Associate Dean 
Station Statistician 
W .L. Tucker, PhD, professor 
Fiscal Officer 
D.G . Longieliere 
Advisory Groups 
Antelope Livestock & Range Field Station 
John Brown, Vermillion 
Bill Clanton, Buffalo 
Blaine Drageset, Isabel 
Dave Fischbach, Faith 
Gary Gilbert, Ludlow 
Donn Hett, Buffalo 
Clyde Jesfjeld, Prairie City 
John Johnson, Piedmont 
Mark Keffeler, Sturgis 
Ray Meyer, Sorum 
Leonard Nygaard, Gascoyne, N.D. 
Larry Vroman , Buffalo 
Central Crops & Soils Field Station 
Brad Bonhorst, Pierre 
?at Fastnacht•, Miller 
Kevin Haber•, Huron 
Randy Hague, Highmore 
Lyle Haselhorst, Wecota 
Tom Hurford, Huron 
Scott Inge!, Cavour 
Jerry Johnson,• Highmore 
Brandy Knutson,• Wessington Springs 
Newell Ludwig, Onida (alternate) 
Tom Olsen, Wessington Springs 
Lyle Steward, Blunt (alternate) 
Ted Swanson, Gettysburg 
Jake Vilhauer, Highmore 
Paul Weeldreyer,• Onida 
Ken Wonnenberg,• Pierre 
Todd Yackley, Onida 
Mike Volek (Ag Tech),•• Highmore 
Brad Farber (Manager),•• Brookings 
Fred Cho lick (Dept Head), .. Brookings 
Bob Davis (Dist Ext Supervisor),•• Brookings 
•county Extension agent 
••Non-voting advisor 
Range and Livestock Field Station 
Ohmer Cook, Quinn 
Clifford Fees, Philip 
Eugene Thomas, Murdo 
Neal Brunskill, Philip 
Larry Gabriel, Cottonwood 
Ingebert Fauske, Wall 
Richard Kjerstad, Quinn 
J . Tipps Hamilton, Pierre 
Rick Horton, Wall 
Scott Kennedy, Philip 
Jay Crowser, Philip 
· Bill Headlee, Kadoka 
Jerry Jasmer, Philip 
Dakota Lakes Research Farm 
Advisory Board: 
Ron Alverson, Chester 
Wes Brewer, Pierre 
Monty Cronin, Gettysburg 
Tom Fenenga, Hammill 
Ron Gilman, Kennebec 
Jim Hanson.Winner 
Clifford Halverson, Kennebec 
Sam Heikes, Ft. Pierre 
Rick Heintzman, Onaka 
Orville Hicks, Pierre 
Kent Klinker , Onida 
Barry Muxen, Doland 
Roger Rix, Groton 
Roger Scheibe, Pierre 
Mark Stiegelmeier, Selby 
Steve Taylor, Presho 
Pat Tracey, Pierre 
Tom Tviet, Pierre 
Board of Directors: 
Terry Beastrom, Pierre 
Wilbert Blumhardt, Bowdle 
Ron Gilman, Kennebec 
Ralph Holzwarth, Gettysburg 
Chrise Huse, Onida 
Bryan Jorgensen, Ideal 
Dave Nelson, St. Lawrence 
Lee Qualm, Platte 
Maurice Trautman, Pierre 
George Turner, Glenham 
Paul Weeldreyer, Pierre 
Waymon Williams, Onida 
Henry Zeman, Ft. Thompson 
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Northeast Research Farm 
Bill Bisgard, Waubay 
Lynn Eberhart, Britton 
Sandra Gregg,• Sisseton 
Donald Guthmiller,• Hayti 
Larry Jost,• Webster 
Orrin Korth, Watertown, 
Loron Krause, Clear Lake 
Lyle Kriesel, Summit 
Tracey Larsen,• Milbank 
Laird Larson, Clark 
Paul Leiseth, Hazel 
Gordon Little, Watertown 
Warren Rusche,• Clear Lake 
Bob Schurrer,• Watertown 
Arlin Thompson, Sisseton 
Lorne Tilberg, • Britton 
Chuck Tollefson,• Clark 
Loyal Evjen (Ag Tech),•• South Shore 
James Smolik (Manager),•• Brookings 
Fred Cholick (Dept Head),•• Brookings 
Bob Davis (Dist Ext Supervisor), Brookings 
•county Extension agent 
.. Non-voting advisor 
SESD Research Farm 
Kevin Crisp, Dell Rapdis 
Terry Dolan, Beresford 
Darrell A. Edelman , Menno 
John Fahlberg, Beresford 
Ron Hesla, Wakonda 
Willie Huebner, Akron, la. 
Leon Jorgenson, Freeman 
Dean Knutson, Centerville 
Lea Lanfear, Lake Andes 
John Olbertson, Beresford 
Frank Orr, Meckling 
Merlin Peterson, Irene 
Merlyn Smeenk, Harrisburg 
Dean Weber, Wagner 
Staff 
Agricultural Communications 
E.J. Tschetter, MS, department head 
M.R. Brashier, MS, assistant professor, communication spe-
cialist-publications . . . . 
J.R. Leslie, BS, instructor, co mmumcahons spec1al1st-ag 
news and features 
L.K. Tennyson, Ed .D, associate professor, communications 
specialist-publications and special projects 
Agricultural Engineering 
R. Alcock, PhD, associate professor and head 
G .A. Anderson, PhD, associate professor 
S.T. Chu, PhD, professor 
D .W . DeBoer, PhD, professor 
D .S. Humburg, PhD, assistant professor 
J .L. Julson, MS, assistant professor 
V .C. Kelley, MS, assistant professor 
T .M . Klosterman, BS, farm superintendent 
M.A. Schipull, MS, assistant professor 
K.W. Stange, MS assistant professor 
H.D. Werner, PhD, professor 
Animal and Range ScienctS 
J .R. Males, PhD, professor and head 
C.P. Birkelo, PhD, assistant professor 
W.J. Costello, PhD, professor 
R.J. Emerick, PhD, professor (joint appointment with 
Station Biochemistry) 
F.R. Gartner, PhD, professor and director, West River 
Agricultural Research and Extension Center, Rapid City 
S. Goodfellow, manager, beef breeding unit 
D.ll Gee, PhD, professor 
R.H. Haigh, BSm superintendent, Range & Livestock 
Research Station, Philip 
C.R. Hamilton, PhD, associate professor 
W .T. Heylens, manager, swine unit (resigned 6/3,92) 
C.L. Johnson, BS, research assistant 
J .R. Johnson, PhD, professor 
P.S . Johnson, PhD, assistant professor 
G.W. Libal, PhD, professor 
D .M. Marshall, PhD, ~istant professor 
D .C. McFarland, PhD, assistant professor 
H.L. Miller, PhD, associate professor 
K. Nagel, manager, feed processing unit 
D. Peters, MS, research associate/swine research unit super-
visor (began I 0/3,92) 
R.H. Pritchard, PhD, associate professor 
R.J. Pruitt, PhD, associate professor 
B. Read, BS, manager, sheep unit 
M.M. Robbins, BS, manager, nutrition unit (resigned 4/4/92) 
J.R. Romans, PhD, professor 
A.L. Slyter, PhD, professor 
B.F. Sowell, PhD, assistant professor 
R.H. Swan, BS, superintendent, Antelope Range Livestock 
Station, Buffalo · 
R.N. Swanson, PhD, professor (joint appointment with Vet-
erinary Science) 
K.E. VanderWal, BS, manager, cow-calf teaching & 
research unit 
J.L Wagner, PhD, associate professor 
L Warborg, manager, meat laboratory 
M. Zehms, MS, manager, beef cattle & sheep nutrition 
research unit (began 8/1/92) 
8 iology/Microbiology 
C.R. McMullen, PhD, professor and head 
C.H. Chen, PhD, professor 
W.R. Gibbons, PhD, assistant professor 
N.H. Granholm, PhD, professor 
D. Hurley, PhD, assistant professor 
R.N. Reese, PhD, assistant professor 
C.A. Westby, PhD, professor 
Dairy Science 
J.G. Parsons, PhD, professor and head 
R.J. Baer, PhD, associate professor 
K.A. Baldwin, MS, instructor/dairy plant manager 
W.W. Foster, PhD, assistant professor 
G.A. Harrison, PhD, assistant professor (resigned 5/31/92) 
D.R. Henning, PhD, associate professor 
K.M. Kasperson, BS, research assistant 
F.C. Ludens, BS, instructor/manager, dairy farm 
V.V. Mistry, PhD, associate professor 
D.J. Schingoethe, PhD, professor 
B.G. Schroder, MS, research associate 
Economics 
A.A. Lundeen, PhD, professor and head 
M.K. Beutler, PhD, assistant professor 
T.L. Dobbs, PhD, professor 
W.D . Ellingson, BS, instructor 
D.M. Feuz, PhD, assistant professor 
D.R. Franklin, PhD, assistant professor 
L.L. Janssen, PhD, professor 
C.E. Lamberton, PhD, professor 
B.A. Qasmi, PhD, assistant professor 
D.C. Taylor, PhD, professor 
Home Economics 
V.L. Clark, PhD, professor and dean 
M.G. Crews, PhD, professor and head 
F.A. Bohannon, PhD, assistant professor 
P.G . Krishnan , PhD, assistant professor 
L.A. Scholten, MS, instructor 
Horticulture, Forestry, Landscape & Parks 
W.C. Johnson, PhD, professor and head 
S.E. Boettcher, MS, research assistant 
M.D. Dixon, BS, research assistant 
M .E. Enevoldsen, MS, research associate 
A. Fennell, PhD, assistant professor 
N.P. Evers, BS, instructor 
P.D. Prashar, PhD, professor 
P.R. Schaefer, PhD, associate professor 
P.L. Spinski, PhD, assistant professor (resigned 8/28/92) 
R.L Stubbles, PhD, assistant professor 
Plant Science 
F.A. Cholick. professor and head 
D.L. Beck, PhD, associate professor, manager, Dakota 
Lakes Research Farm 
G.R. Benoit, PhD, adjunct professor (USDA/ARS) (retired 
8/31/92) 
A.A. Boe, PhD, professor 
M .A. Boetel, MS, research associate 
J.J. Bonnemann, MS, assistant professor (retired 4/17,92) 
R.R. Bortnem, MS, research associate 
T.F. Branson, PhD, adjunct associate professor 
(USDA/ARS) (retired 2/1/92) 
K.A. Brix-Davis, MS, research associate 
B.C. Byers, BS, research assistant 
G.W. Buchenau, PhD, professor 
R.A. Buman, PhD, adjunct assistant professor (USDA/ARS) 
(retired 4/30,92) 
E.T. Butler III, PHD, adjunct associate professor 
C.G. Carlson, PhD, associate professor 
C.D. Carter, PhD, associate professor 
T.E. Chase, PhD, assistant professor 
S.A. Clay, PhD, assistant professor 
D.E. Clay, PhD, assistant professor 
D.A. Claypool, MS, research associate (resigned 9/20/91) 
J.J. Doolittle, PhD, assistant professor 
S.M. Drymalski, BS, research assistant 
C.D. Dybing, PhD, adjunct professor (USDA/ARS) 
M.M. Ellsbury, PhD, adjunct professor (USDA/ARS) 
A.M. Espinasse, DAG, assistant professor (resigned 
9/25/92) 
P.D. Evenson, MS, professor 
B .G. Farber, MS, research associate, manager, Central 
Research Station 
P.E. Fixen, PhD, adjunct associate professor 
B.W. Fuller, PhD, assistant professor 
DJ. Gallenberg, PhD, associate professor 
H.A. Geise, MS, assistant professor 
R.H. Gelderman, PhD, assistant professor, manager, Soil 
and Plant Analytical Lab 
J.L. Gellner, PhD, assistant professor (resigned 9/8/92) 
K.A. Grady, MS, assistant professor 
R.D. Gustin, PhD, adjunct assistant professor (USDA/ARS) 
(retired 1/3/<Jl) 
L.A. Hall, MS, research associate 
G.R. Hoffman, PhD, adjunct professor, Biology, USD, Ver-
million (resigned 7 /1 fJ2) 
J .A. lngemansen, MS, manager, Foundation Seed Stocks 
A.L Kahler, PhD, adjunct professor 
D .G. Kenefick, PhD, professor 
R.W. Keickhefer, PhD, adjunct professor (USDA/ARS) 
K.D. Kephart, PhD, assistant professor 
J.A. Koepke, BS, research assistant 
R.A. Kohl, PhD, professor 
D .R. Lance, PhD, adjunct assistant professor (USDA/ARS) 
(resigned 2/1,92) 
M.A. Langham, PhD, assistant professor 
M.J. Lindstrom, PhD, adjunct associate professor 
(USDA/ARS) 
D .D. Malo, PhD~ professor 
B. McDaniel, PhD, professor (retired 10/27/92) 
M .M. McGiffen, PhD, adjunct assistant professor 
(USDA/ARS) (resigned 9/1,92) 
W.C. Moldenhauer, PhD, adjunct professor (USAD/ARS) 
A.E. Olness, PhD, adjunct associate professor (USDA/ ARS) 
R.J. Pollmann, MEd, associate professor, manager, Seed 
Certification Service 
J.E. Powell, PhD, adjunct professor (USDA/ARS) 
D.L. Reeves, PhD, professor 
D.H. Rickerl, PhD, associate professor 
W .E. Riedell, PhD, adjunct assistant professor 
(USDA/ARS) 
J .C. Rudd, PhD, assistant professor 
K.A. Scholes, MS, research associate 
T.E. Schumacher, PhD, associate professor 
J.A. Schumacher, PhD, research associate 
R.A. Scott, PhD, assistant professor 
J .D. Smolik, PhD, professor 
D .R. Sorensen, MS, instructor, manager, SESD Research 
Farm (resigned 7/10/92) 
C.E. Stymiest, MS, associate professor 
G.R. Sutter, PhD, adjunct professor (USDA/ARS) 
F. Sutton, PhD, assistant professor 
E.B. Turnipseed, MS, instructor, manager, Seed Testing Lab 
T. Wang, PhD, research associate (resigned 8/31/91) 
M .F. Westgate, PhD, adjunct professor (USDA/ARS) 
Z.W. Wicks III, PhD, professor 
H.J. Woodard, PhD, assistant professor 
Station Biochemistry 
D .C . Hilderbrand, PhD, professor and head 
N.A. Anderson, BA, research assistant 
R.J. Emerick, PhD, professor 
D.P. Evenson, PhD, professor 
J .E. Houglum, PhD, professor 
W .P. Jensen, PhD, professor 
L.K. Jost, MS, research assistant 
H . K.ayongo-Male, PhD, associate professor (joint appoint-
ment with Bio/Micro) 
D.G. Kenefick, PhD, professor (joint appointment with 
Plant Science) 
D .P. Matthees, PhD, professor 
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D.C. McFarland, PhD, adjunct assistant professor 
I.S . Palmer, PHD, professor 
F. Sutton, PhD, research associate 
NJ. Thiex, MS, assistant professor 
T.P. West, PhD, associate professor 
Veterinary Science • 
J.U. Thomson, DVM, MS, associate professor and acting head 
D.A Benfield, PhD, professor 
C. Chase, DVM, PhD, assistant professor 
J. Christopher-Hennings, DVM, MS, research associate 
D.H. Francis, PhD, professor 
D.J. Hurley, PhD, assistant professor 
D.D. Johnson, DVM, PhD, professor 
D. Miskimins, DVM, MS, assistant professor 
D.T. Nelson, DVM, MS, professor 
E.A. Nelson, MS, instructor 
J.C. Nietfeld, DVM, PhD, assistant professor 
I.J. Stotz, MS, instructor 
M.J. Yeager, DVM, PhD, assistant professor 
D.H. Zeman, DVM, PhD, associate professor 
Wildlife and Fisheries Sciences 
C.R. Scalet, PhD, professor and head 
C.R. Berry, PhD, adjunct professor 
W.G. Duffy, PhD, adjunct assistant professor 
LD. Flake, PhD, professor 
K.F. Higgins, PhD, adjunct associate professor 
D.E. Hubbard, PhD, assistant professor 
J.A. Jenks, PhD, assistant professor 
D.W. Willis, PhD, associate professor 
Projects 
Agricultural Engineering 
H-160 Interior conditions and technical considerations for 
livestock housing; Froehlich, Anderson, Pohl 
H-179 Crop harvesters (combines) and soil compaction; 
Froehlich, Alcock, Durland 
H-189 Applying and recording ag chemicals simultaneous-
ly via computer control; Froehlich, Klosterman, Alcock, 
Durland, Stange 
H-190 High-temperature short-time extrusion processing of 
renewable agricultural materials; Julson, Krishnan • 
H-200 Water management of glacial till soils to sustain 
profitable crop production and minimize adverse envi- .., 
ronmental impacts; DeBoer, Stange, Chu, Werner 
H-210 Design and performance of agricultural structures; 
Anderson, Schipull 
R-239 Variables in agricultural weather information sys-
tems; DeBoer, Stange, Chu, Werner 
H-249 Root growth and mechanical impedance of soils; 
Alcock, Schumacher, Froehlich 
H-261 End effector design for automated handling of bio-
logical materials; Humburg 
H-271 Machine vision applied as a sensor for automation in 
agriculture; Humburg 
H-310 Modeling contaminant movement in unsaturated soil 
with a new water flow network; Chu, Kohl, Carlson 
Animal and Range Sciences 
H-049 Nutritional management to minimize costs and 
improve reproductive performance of beef cows; Pruitt 
H-059 Age-weight dependent mechanisms of skeletal mus-
cle growth in cattle; Pritchard 
R-079 Genetics of body composition in beef cattle; Marshall 
H-090 Overstory, understory, and soil water relationships 
of hydrologic units in the Black Hills; Gartner, Sowell 
H -101 Physiological and nutritional interactions that affect 
~owing pigs; Hamilton, Libal 
H-120 Patterns of defoliation and plant response to grazing; 
P. Johnson 
H-128 Reducing breeding seasonality in the ewe; Slyter 
H-141 Low-fat meat snack food: procedures, shelf life and 
raw materials; Costello, Romans, Crews 
H -151 Beef cow production efficiency and the interaction 
of plane of nutrition and genotype; Birkelo, Marshall , 
Miller 
H -220 Effects of prepubertal rbST exposure and energy 
intake on development of beef cows; Pritchard 
H-251 Improving the composition and location of animal 
fat to make meat more healthful; Romans 
H-268 Influence of grazing system changes on range pro- • 
ductivity and related values; J . Johnson 
H -289 Influence of gonadotrophin releasing hormone 
implants on reproductive performance in beef cattle; 
Miller, Goehring 
• 
• 
• 
H-290 Effects of balance and level of indispensable amino 
acid on daily feed intake by swine; Hamilton. Libal 
H-301 Nutrition and management influencing reproductive 
efficiency of swine; Libal, Hamilton 
R-307 Increasing prolificacy in sheep and its impact on 
nutritional needs; Slyter 
H-319 Managing corn grain, com silage, and alfalfa hay in 
cattle feeding and fanning operations; Wagner 
H-321 Effect of antibody and toxin on mulberry heart dis-
ease complex in the weaned pig; Libal, Hamilton 
H-340 Cattle and sheep grazing alone and in combination 
on the Northern Great Plains; Sowell 
R-390 Factors regulating protein synthesis, degradation, 
and growth in skeletal muscle; McFarland 
Blology/Microblology 
H-089 Enhanced reproductive efficiency - molecular genet-
ics of a gene controlling fertility and adiposity; Granholm 
H-170 Development and optimization of a calcium magne-
sium acetate (CMA) production process; Gibbons 
H-218 Nitrate reduction inAzospirillwn brasilense: gene 
cloning and sequencing and isolation of mutants; Westby 
H-221 Rapid fixation and selection for agronomic charac-
ters through auther culture of spring wheat hybrids; 
Chen, Cholick, Bucheneau 
H-231 Molecular biology of a mammalian gene which reg-
ulates carcass size, fertility, and obesity; Westby 
H-311 Echinacea: a potentially new oils crop for the Great 
Plains; Reese 
Dairy Science 
H-020 Application of milk concentration techniques in 
dairy processing; Mistry 
H-080 Composition. quality, and consumer acceptance of 
milk and dairy products; Baer 
H-100 Analysis of dairy products; Parsons. Kelley 
H-119 Whey utili1.ation of dairy cattle; Schingoethe 
H-130 Improving quality and microbial safety of dairy 
products; Henning 
R-137 Metabolic relationships in supply of nutrients for 
lactating cows; Schingoethe 
R-147 Dairy herd management strategies for improved 
decision making and profitabilty; Foster 
H-258 Optimizing the nutritional utilization of forages for 
dairy cattle; Harrison 
Economics 
H-011 Sustainability of "organic" versus "conventional" 
beef production in South Dakota; Taylor, Feuz 
H-050 Economics of alternative marketing/management 
strategies for South Dakota beef cattle producers; Feuz 
H-081 Analysis of seasonal patterns in grain prices and eval-
uation of alternative grain marketing strategies; Qasmi 
H-109 Simulation and risk analysis for South Dakota pro-
ducers and agribusinesses; Ellingson 
H-181 Economic and environmental implications of Con-
servation Reserve Program contract expiration in South 
Dakota; Janssen 
H-191 Policy and economic aspects of sustainable cropping 
systems; Dobbs 
H-219 Economic development impacts of water resource 
policy on selected projects in South Dakota; Franklin , 
Lundeen 
H-241 Farm financial management of successful family 
farms in South Dakota; Janssen 
R-29 1 Regulator, efficiency, and management issues affect-
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rich soils to increase range forage production; White 
H-138 Com genetics, physiology, and breeding; Wicks 
R-148 Soil productivity and erosion; Schumacher, Lindstrom 
H-150 Biological factors contributing to rehydration of 
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H-171 Corn-based fungal polysaccharide production; West 
H-209 Biochemistry of selenium; Palmer, Olson 
S-407 Analytical services; Thiex 
Veterinary Science 
AH-121 Epithelioid cell cultures from the small intestine of 
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cattle performance. SD AES SE Farm Rpt 91-22: 104. 
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alpha-specific genes from Saccharomyces cerevisiae. 
Mol Gen Genet 227: 197. 
Kafawin, O.M. and C.H. Chen. 1991. Induction oftetraploid 
lilium Longijlorum thumb plants by colchicine treatment of 
cultured bulbscale discs. Proc SD Acad Sci 70:31. 
Reese, R. N., C. A. White and D.R. Winge. 1992. Cadmi-
um-sulfide crystallites in Cd-(Gamma EC)nG peptide 
complexes from tomato . Pl Phys 98 :225. 
Publications, reports: 
Bartlett, M. 1992. Establishment of a complementary 
library from messenger RNA associated with the non-
accl imated winter hardy barley cultivar Dicktoo. MS 
thesis, SDSU. 
Bock, S.A. and W.R. Gibbons. 1991. Development of a 
cost effective medium for the production of acetic acid 
from glucose by Clostridium thermoaceticum . North 
Central Branch, Am Soc Microbiol :Paper P-3 (abstr). 
Bock, S.A. and W.R. Gibbons. 1992. Development of a 
cost effective medium for the production of acetic acid 
by CLostridium thermoaceticum. Proc Corn Util Conf 
IV:24. 
Chen, C.H., C.R. McMullen, G.H. Liu, R. Yu, and P.L. 
Spinski. 1991. Leaf cultures of hybrid lilies. Proc SD 
Acad Sci 70:233. 
Gibbons, W.R. 1991. A decade of ethanol production 
research at SDSU. Corn-derived ethanol: removing tech-
nological constraints:22 (abstr). 
Hagen, S., N. Granholm, and C. Westby. 1992. Studies on 
transcription of the gene for tyrosinase found in microbes 
and animals. Abstr Am Soc Microbiol :233. 
Pulscher, N.S. and W.R. Gibbons. 1991. Increasing the 
acetic acid producivity of Clostridium thermoaceticum 
DSM 521 . North Central Branch, Am Soc 
Microbiol :Paper P-7. 
Pulscher, N.S. and W .R. Gibbons. 1992. Improved acetic 
acid production by Clostridiwn thermoaceticum DSM 
521. Corn Util Conf IV (abstr). 
Shin, H.K .. , C.H. Chen, and F.A. Cholick. 1991 . Androge-
nesis in anthers of spring wheat hybrids cultured on Wl4 
medium. Proc SD Acad Sci 70:231. 
Van't Hui, J. and W.R. Gibbons. 1991. Medium develop-
ment for submerged cultivation of Pleurotus sajor caju. 
North Central Branch, Am Soc Microbial: Paper P-9 . · 
Wolf, C.E. and W.R. Gibbons. 1991 . Improvement of 
quantification and production techniques for the bacteri-
ocin nisin. North Central Branch, Am Soc Microbiol: 
Paper P-5. 
Dairy Science 
Journal articles: 
Austin, C.L., DJ. Schingoethe, D.P. Casper, and R.M. 
Cleale. 1991 . Influence of bovine somatotropin and nutri-
tion on production and composition of milk from dairy 
cows. J Dairy Sci 74:3920. 
Baer, R.J. 1991 . Alteration of the fatty acid content of milk 
fat J Food Prot 54:383. 
Kim, Y.K., DJ. Schingoethe, D.P. Casper, and F.C. Ludens. 
1991. Lactational response of dairy cows to increased 
dietary crude protein and added fat. J Dairy Sci 74:3891 . 
Mistry, V .V., and H.N. Hassan. 1991. Delactosed, high milk 
protein powder. 2. Physical and functional properties. J 
Dairy Sci 74:3716. 
Mistry, V .V ., and H.N. Hassan. 1992. Manufacture of non-
fat yogurt from a high milk protein powder. J Dairy Sci 
75:947. 
Mistry, V.V., H.N. Hassan, and DJ. Robison. 1992. Effect 
of lactose and protein on the microstructure of dried 
milk. Food Structure 11 :73. 
Opdahl, LJ., and RJ. Baer. 1991. Composition and con-
sumer acceptance of frozen yogurts utilizing whey pro-
tein concentrates. J Dairy Sci 74:4151. 
Schingoethe, D.J., and D.P. Casper. 1991. Total lactational 
response to added fat during early lactation. J Dairy Sci 
74:2617 
Schroder, B.G., and R.J. Baer. 1991 . Consumer evaluation 
of cholesterol-reduced butter. Food Tech 45(10): 104. 
Stegeman, G.A., RJ. Baer, D.J. Schingoethe, and D.P. 
Casper. 1991 . Influence of milk fat higher in unsaturated 
fatty acids on the accuracy of milk fat analyses by the 
mid-infrared spectrophotometric method. J Food Prot 
54:890. 
Stegeman, G.A., RJ. Baer, DJ. Schingoethe, and D.P . 
Casper. 1992. Composition and flavor of milk and butter 
from cows fed unsaturated dietary fat and receiving 
bovine somatotropin. J Dairy Sci 75:962. 
Stegeman, G.A. , D.P. Casper, D.J. Schingoethe, and RJ. 
Baer. 1992. Lactational responses of dairy cows fed 
unsaturated dietary fat and receiving bovine so ma-
totropin . J Dairy Sci 75: 1936. 
Publications, reports: 
Anderson, D.L., R.L. Brandsma, V.V. Mistry, and K.A. 
Baldwin. 1992. Reduced-fat cheddar cheese from con-
densed milk. l . Manufacture, composition and yield. J 
Dairy Sci 75(Suppl l ):90 (abstr). 
Baer, RJ. 1991 . Low-cholesterol milk and dairy products. 
Minnesota Sanitarians Association meeting, SL Paul , 
Minn. 
Baer, RJ. 1992. Consumer evaluation of reduced-choles-
terol butter. Fat and Cholesterol Reduced Foods confer-
ence, New Orleans, La. 
Baer, RJ. , and D.J. Schingoethe. 1991. Good health starts 
on the dairy farm. SD F&HR 42(2): 13. 
Brandsma, R.L., D.L. Anderson, V .V . Mistry, and K.A. 
Baldwin. 1992. Reduced-fat cheddar cheese from con-
densed milk. 2. Accelerated ripening. J Dairy Sci 
75(Suppl l ):91 (abstr). 
Crosser, A.E., and V.V. Mistry. 1991. Use of a moisture 
balance to determine moisture in cheese. J Dairy Sci 
7 4(Suppl l ): 126 (abstr) . 
Dinakar, P., and V.V. Mistry . 1992. Bifidobacteria inched-
dar cheese. J Dairy Sci 75(Suppl 1):131 (abstr). 
Fisher, R.J ., G.A. Harrison, and W.W. Foster. 1992. Influ-
ence of oilseeds on ruminal microbial populations and 
fermentation patterns in vivo and in rumen-simulating 
ferrnenters. J Dairy Sci 75(Suppl l ):200 (abstr). 
Foster, W.W. 1991. A.I. bulls improve over time .. . so should 
you. Hoard's Dairyman. August 25, 1991 :621 . 
Hassan , H.N., and V .V . Mistry. 1991. Production of low fat 
yogurt from a high milk protein powder. J Dairy Sci 
74(Suppl 1):96 (abstr). 
Henning, D.R. 1991 . Interstate milk shippers review. 
National Federation of Milk Hauler Associations:26. 
Henning, D.R. 1992. Hazard analysis and critical control 
points. Food Safety Quality Assurance Program, Exten-
sion agent training:9. 
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Lee, C.R., D.P. Dorn, and W .W . Foster. 1991. Recycled 
newsprint as bedding for dairy cows. Proc 1991 SD 
Dairy/Forage Conf:69. 
Lightfield, K.D., R.J. Baer, and DJ. Schingoethe. 1992. 
Characteristics of milk and cheddar cheese from cows 
fed unsaturated dietary fat. J Dairy Sci 75(Suppl 1):92 
(abstr). 
Maiga, H.A., DJ. Schingoethe, F.C: Ludens, W.L Tucker, 
and D.P. Casper. 1992. Response of calves to diets which 
vary in amounts of ruminally degradable carbohydrate 
and protein. J Dairy Sci 75(Suppl 1):269 (abstr). 
Mistry, V . V . Contemporary dairy research in France. Great 
plains subsection Minnesota section ofIFT. 
Mistry, V .V ., H.N . Hassan, and DJ. Robinson. 1991. Influ-
ence of lactose on the microstructure of dried milk. J 
Dairy Sci 74(Suppl 1):134 (abstr). 
Parsons, J.G. 1991. MN/SD Dairy Foods Research Center 
Update. Proc 1991 SD Dairy/Forage Conf:73. 
Parsons, J.G., R.J. Baer, V.V. Mistry, and DJ. Schingoethe. 
1991 . For better taste, better health. SD F&HR 42(2):10. 
Parsons, J.G., RJ. Baer, and V .V . Mistry. 1991. Milk and 
milk products. In Wiley encyclopedia of food science 
and technology,Y.H. Hui, ed. Cutten, Calif: John Wiley 
& Sons. 
Schingoethe, D.J. 1991. Byproduct feeds: feed analysis and 
interpretation. In Veterinary clinics of North America: 
food animal practice: dairy nutr mgt 7(2), CJ. Sniffen and 
T.H. Herdt, eds. Philadelphia, Pa: W.B. Saunders Co. 
Schingoethe, D.J. 1991 . Feeding whey and molasses. Proc 
Natl Symp Alternative Feeds for Dairy and Beef Cat-
tle:98. 
Schingoethe, DJ. 1992. Quality of bypass proteins affects 
milk production. Hoard's Dairyman 137:172. 
Schingoethe, DJ. 1992. How to use ADF and NDF values. 
Update 14(2): 16. (Also reprinted in SD DHIA News, 
April 1992.) 
Stegeman, G.A. 1991. Composition and flavor of milk and 
butter from cows fed unsaturated dietary fat and receiv-
ing bovine somatotropin. MS thesis, SDSU. 
Stegeman, G.A., RJ. Baer, DJ. Schingoethe, and D.P. 
Casper. 1991 . Influence of milk fat higher in unsaturated 
fatty acids on the accuracy of milk fat analyses by the 
mid-infrared spectroscopic method. J Dairy Sci 74(Suppl 
1 ):92 (abstr). · 
Stegeman, G.A. , DJ. Schingoetlw, R.J. Baer, and D .P. 
Casper. 1991 . Lactational response of dairy cows receiv-
ing bovine somatotropin (bST) and fed unsaturated 
dietary fat sources. J Anim Sci 69(Suppl 1 ): 143 (abstr). 
Ventling, B.L. 1991. Growth characteristics of bifidobacte-
ria in ultrafiltered milk. MS thesis , SDSU. 
Ventling, B.L. , and V .V . Mistry. 1991. Growth and activity 
of bifidobacteria in ultrafiltered milk. J Dairy Sci 
74(Suppl I ):82 (abstr). 
Vilter, T. , and W.W. Foster. 1991 . Get your bull from a 
tank. Hoard's Dairyman. November 1991 :841. 
Economics 
Journal articles : 
Dobbs, T.L. and D.L Becker. 1992. Mandatory supply 
controls versus flex ibility policy options for encouraging 
sustainable farming systems. Am J Al tern Agr (in press). 
Dobbs, T.L. and J.D. Cole. 1992. Potential effects on rural 
economies of conversion to sustainable farming systems. 
Am J Altern Agr (in press). A shorter version of this arti-
cle was presented at the 1991 Am Agr F.con Assoc annu-
al meeting, Manhattan, KS. 
Dobbs, T.L., J.D. Smolik, and C. Mends. 1991. On-farm 
research comparing conventional and low-input sustain-
able agriculture systems in the Northern Great Plains. In 
Sustainable Agriculture Research and Education in the 
Field, National Academy Press, Washington, D.C. 
Based on paper presented at workshop sponsored by the 
USDA and the Board on Agriculture, National Research 
Council, National Academy of Sciences. 
Feuz, D.M. 1992. Replacement beef heifer economics: 
when price and reproductive performance are uncertain. 
I Amer Soc Farm Mgrs Rural App 56(1):61. 
Godfrey, B.R. and M.K. Beutler. 1992. Misconceptions 
with multipliers. Rangelands (in press) . 
Janssen, L. 1992. Empirical analysis of tenure patterns and 
farm structure. In Changing size and structure of Ameri-
ca's farms. Boulder, Colo: Westview Press (in press). 
Janssen, L, R. Stover, and V. Clark. 1992. Structure of 
families and changes in farm organization and structure. 
In Changing size and structure of America's farms . 
Boulder, Colo: Westview Press (in press). 
Taylor, D.C., T.L. Dobbs, and J.D. Smolik. 1992. Beliefs 
and practices of sustainable farmers in South Dakota. J 
of Prod Agr (in press). 
Qasmi, B.A. 1992. Book review, Steve Dorey, lll Free 
trade on the prairie: implications of Canada-U.S. trade 
pacts for the three prairie provinces. Canadian Plains 
Centre. Great Plains Research 2(1 ): 122. 
Publications, reports: 
Ahmed, A. 1992. Adoption of technical innovation and 
management practices on SD farms. MS thesis, SDSU. 
Bahta-Natnael, L. 1991. Financial profile of South Dako-
ta's farm sector, 1969-1989. MS thesis, SDSU. 
Becker, D.L. and T.L. Dobbs. 1992. Preliminary profitabil-
ity comparisons for farming systems trials at SDSU's 
Northeast Station in 1991 crop year. Pl Sci Pamph 
66:56. 
Beutler, M.K. 1991. Agriculture puts 3 times more dollars 
into the South Dakota economy than any other industry. 
AG/BIO Newsletter, SDSU ABS. 
Beutler, M.K. 1992. Economic impact of livestock grazing 
and recreation on the Ft. Pierre National Grasslands. 
Econ Staff Pap 92-4. 
Beutler, M.K. 1991. Impact of South Dakota agriculture. 
South Dakota Stockgrower 45(7). 
Beutler, M.K. 1991. Sales and property tax contributions 
of South Dakota agriculture, 1990. Econ Commentator 
302. 
Beutler, M.K. 1992. South Dakota agriculture, 1990 sales 
and property tax contributions. SDCES. 
Cole, J., L. Janssen, and M. Beutler. 1992. Rangeland leas-
ing markets in South Dakota. SDAES B71 l . 
Dobbs, T.L. 1991. Economic impacts of low-input agricul-
ture on farmers and rural development. Workshop on 
sustainable development of agriculture, U .S.A. Nat Acad 
of Sciences and Bulgarian Acad of Sciences. 
Dobbs, T.L. 1992. Testimony at hearing on agricultural 
industrialization and the family farm: role of federal pol-
icy, Joint Economic Committee of U.S . Congress. 
Dobbs, T .L. and D.L. Becker. 1991 . Farm program flexi-
bility options and sustainable agriculture. Econ Res Rpt 
91-9. 
Dobbs, T .L. and D.L. Becker. 1991. On-farm and public 
policy evaluation of sustainable agriculture. Am Agr 
Econ Assoc, Am J Agr Econ 73(5):1557 (abstr). 
Dobbs, T.L., D .C. Taylor, and J .D. Smolik. 1992. Farm, 
rural economy, and policy implications of sustainable 
agriculture in South Dakota. SDAES B 713. 
Dobbs, T.L. , D .C. Taylor, and J .D. Smolik. 1992. 
Statewide results of a study of sustainable agriculture in 
South Dakota. Econ Commentator 309. 
Feuz, D.M. 1991 . Fed and feeder cattle situation and out-
look. Econ Commentator 301. 
Feuz, D.M. 1991 . Replacement beef heifer economics. 
1991 South Dakota Beef Report. 
Feuz, D.M . 1991. The economics of cow herd replacement 
strategies: raising versus purchasing replacements. Proc 
Nebraska Cattlemen Replacement Heifer Clinics, Univ of 
Nebraska, Lincoln. 
Feuz, D.M. 1991 . Optimal prebreeding target weight for 
replacement beef heifers. Proc W AEA: 518. 
Feuz, D.M. and J.J. Wagner. 1991. Economic analysis of 
the 1990-91 South Dakota retained ownership demon-
stration. Econ Commentator 303. 
Feuz, D.M. and J.J. Wagner. 1992. Four alternative mar-
keting methods for slaughter cattle: the effect on profits 
and the production signals sent to producers. WRCC-72, 
Agribusiness research emphasizing competitiveness. 
Feuz, D .M., X. Yu, and D.C. Taylor. 1992. South Dakota 
cattle feeding industry. Econ Commentator 308 . 
Franklin, D.R. 1991 Use of micro computer lab in teaching 
farm record keeping. Computer Applications in Educa-
tion. 
Franklin, D .R. and A. Ahmed. 1992. Farm management 
innovators: characteristics of eastern South Dakota farm 
operators. Econ Res Rpt 92-4. 
Franklin, D.R. , J.R. Powers, and A.A. Lundeen. 1992. 
Trends in water use in the upper midwest. Econ Res Rpt 
92-3. 
Franklin, D.R., J .R. Powers, and A.A. Lundeen. 1991. 
Water institutional structure in South Dakota. Econ Res 
Rpt91-5. 
Franklin, D.R., J.R. Powers, and A.A. Lundeen. 1992. 
Water institutional structure in the Upper Midwest. Econ 
Res Rpt 92-2. . 
Franklin, D.R., J.R. Powers, and A.A. Lundeen. 1991 . 
Water use trends in South Dakota Econ Res. Rpt 91 -6. 
Held, L., D. Feuz, and E. Edens. 1991 . Risk-return rela-
tionships for mountain valley ranching systems: a target-
MOT AD analysis. Proc W AEA:309. 
Janssen, Land B. Pflueger. 1992. South Dakota agricul-
tural land values and rental rates: 1992. Econ Res Rpt 
92-1. 
Jotmson, J.R., M.K. Beutler, and W. VanderVorste. 1991. 
CRM in South Dakota. 1991 South Dakota Governor's 
Agricultural Conference, Pierre. 
Lamberton, C.E. 1992. South Dakota's rural roads. Econ 
Res Rpt 91-10. 
Lamberton, C.E. 1992. Alternative road n for a South 
Dakota township. Econ Res Rpt 92-5. 
Lafferty, R ., B . Pflueger, and D.R. Franklin. 1991. The 
woman's role in South Dakota agricultural production 
and management. Econ Commentator 300. 
Ngu, H.H. 1992. Analyzing and foreca<.ting the price of 
slaughter steers in South Dakota. MS thesis, SDSU. 
Peterson, S ., V . Clark, L. Janssen, and R. Stover. 1991. 
Putting it together: Keys to success in fanning. Joint 
project rpt, SDSU and Rural Tech Partnership, St Paul, 
Minn. 
Pflueger, B. and L. Janssen. 1992. South Dakota agricul-
tural land values and cash rental rates, 1992. Econ Com-
mentator 310. 
Qasmi, B.A. 1992. Grain basis patterns for selected loca-
tions in South Dakota. Econ Res Rpt 92-6. 
Qu, Y. 1992. Effects of different financial leverage, land 
ownership, and rental agreements on cash grain family 
farms' survivability and growth in northeast South Dako-
ta. MS thesis, SDSU. 
Taylor, D .C. 1991. Conceptual framework: evaluating 
impacts of irrigation management innovations. Int Irrig 
Mgmt Instil, Columbo, Sri Lanka. 
Taylor, D .C. 1992. Malaysia: Sustainable development to 
the year 2000. Options (Center for Agric Policy Studies, 
Malaysian Agric Univ, Serdang, Malaysia) 7(1). 
Taylor, D .C. 1992. Sustainable development: its meaning 
and selected applications in Malaysia Staff Pap 1/92. 
Agric Econ Dept, Malaysian Agric Univ, Serdang, 
Malaysia. 
Taylor, D.C. 1992. Past and future of the Malaysian agri-
cultural economy. Proc Seminar on national agricultural 
policy: an agenda for change. Center for Agric Policy 
Studies, Malaysian Agric Univ, Serdang, Malaysia (in 
press). 
Taylor, D .C., D.L. Becker, J.D. Cole, and T.L. Dobbs. 
1991. Crop production management in South Dakota: 
LISA farmers compared to farmers in general. Econ 
Staff Pap 91-7. 
Taylor, D .C., and N. Thiran. 1992. Sustainable develop-
ment: C oncepts and processes. Proc ASEAN-New 
Zealand regional workshop, Sustainable integrated rural 
development:. defining and modelling. Palmserston 
North, New Zealand: Massey Univ (in press) . 
Taylor, D.C., et al. 1992. Sustainability of English cabbage 
production practices: Cameron Highlands, Malaysia. 
Staff Pap 2/92. Agric Econ Pept, Malaysian Agric Univ, 
Serdang, Malaysia (in press). 
Wagner, J.J. and D .M. Feuz. 1991. Retained ownership 
revisited: balancing market prices and genetic potential. 
Proc 1991 Range Beef Cow Symposium:77. 
Home Economics 
Journal articles: 
Aryee-Bohannon, F. 1992. Flax may prevent cardiovascular 
diseases. F&RG. 
Aryee-Bohannon, F. 1992. Flax: just what the doctor may 
order. SDF&HR 43(2). 
Aryee-Bohannon, F. 1991. The "at risk" generation. 
SDF&HR 42(2). 
Aryee-Bohannon, F. 1992. Chronic renal failure: a surgical 
rat model for the study of lipid and protein metabolism. J 
of N (in press). 
Aryee-Bohannon, F. and M. Gengler. 1992. Physiological 
effect of ground flax seed on human blood lipids. Proc N 
Am Flax Inst (54):14. 
Aryee-Bohannon, F. 1992. Are there authentic cholesterol 
responders? Proc Charles L. Sewrey Coll, SDSU (in press). 
Aryee-Bohannon, F., D . McFarland, N. Ferrin, B. Patzlaff. 
1992. Corrective effect of ground flax seed and oat bran 
on insulin receptor binding. J Nutr (in press). 
Clark, V.L., G.D. Tiedemann, J .A. Dickerson, and L. 
Scholten. 1992. Use and care of clothing by private pesti-
cide applicators. Proc AHEA Poster Session (in press). 
DeSmet. L., M. Crews, P. DeZeeuw, and J. Simmons. 1992. 
Organochlorine pesticide residues in human adipose tis-
sue in relation to disease state. J Envir Tox and Chem (in 
press). 
Guild, L. 1991. Effects of sucrose, lactose and butterfat on 
hexose monophosphate shunt activity and lipid metabo-
lism in the rat Proc SD Acad Sci (70): 119. 
Janssen, L., R. Stover, and V. Clark. 1992. Structure of 
families and changes in farm organization and structure. 
In Changing size and structure of American farms. 
Westview Press (in press). 
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Nelson, C., T. Laughlin, C . Kim, K. Rigakis, M . Raheel, 
and L. Scholten. 1992. Laundering as decontamination of 
apparel fabrics: residues of pesticides from six chemical 
classes. Arch Environ Cont Tox 23:85. 
Publications, reports:· 
Clark, V.L., G.D. Tidemann, J.A. Dickerson, and L. Scholt~ "') 
1992. Use and care of clothing by private pesticide appli-~ 
cators. Proc AHEA Poster Session 1992 (in press). 
Julson, J.L., T.P. West. P.G. Krishnan, K. Klemme, and 
D.C. Swill. 1992. Laboratory study of microorganism 
specific degradation of polyethylene com starch film. 
Proc Com Utilization ConfIV:Paper 52. 
Krishnan, P.G., Y.V. Pathak, and J.L. Julson. 1992. Erodi-
bility and in vitro dye release from starch polyethylene 
extrusion products. Am Assoc Pharmaceutical Scientists 
(abstr). 
Krishnan, P .G., W-J. Park, K.D. Kephart, D.L. Reeves, and 
G .L. Yarrow. 1992. Use of near infrared reflectance 
spectroscopy in the measurement o'r protein, fat and beta-
glucan of oats. Proc American Assoc of Cereal Chemists 
5.109. 
Krishnan, P.G., J.L. Julson, T .P. West, and W-J. Park 1992. 
Investigation of a common solvent system for the mea-
surement of starch in starch-polyethylene films and 
starch-polystyrene foam extrudates. Proc Com Utiliza-
tion Conf N :Paper 44. 
Krishnan, P.G., P.G. Krishnan, M.A. Hanna, R: Chin-
naswamy, and S. Sharma. 1992. Characterization of com 
flour/polystyrene foam plastics. Proc Com Utilization 
ConfIV:Paper 53. 
Lundberg, M., M . Crews. 1992. In children's food: how 
much selenium is safe? SDSU ABS Horizons (in press). 
Park, Y-J. 1992. Use of near infrared reflectance spec-
troscopy in the measurement of nutrients and dietary 
fibers in ground oats. MS thesis, SDSU. 
Peterson, S., V . Clark, L. Janssen, and R. Stover. 1991. 
Putting it together: keys to success in farming. Farm 
Enterprise Partnership, Midwest Technology Develop-
ment Institute Tech Rprt. 
Horticulture, Forestry, Landscape & Parks 
Journal articles : 
Graper, D. F. and W. Healy. 1991. Modification of petunia 
seedling carbohydrate partitioning by irradiance. J Amer 
Soc Hort Sci 117:477. • 
Johnson, W. C. Darns and riparian forest: case study from 
the upper Missouri River. Rivers (in press). 
Poiani, K. A. and W. C. Johnson. Climate-based spatial 
simulation model of the vegetation dynamics in prairie 
wetlands. Ecological Applications (in press). 
Schaefer, P. R. and N. W. Baer. 1992. Stability of ponderosa 
pine provenance performance: results aller-21 years in 
eastern South Dakota North J Appl For (in press). 
Schiffman, P.M. and W. C. Johnson. 1992. Sparse buried 
seed bank in a southern Appalachian oak forest: irnplica-
tions for succession. Am Midi Nat 127:258. 
Stubbles, R.L. 1991. South Dakota gambling and the prod-
uct life cycle. J of SD Park & Rec Assn 21 (1):11. 
Stubbles, R.L. 1991. Sustaining the economic impact of 
legalized gambling in a rural community: Deadwood, 
South Dakota Western Planner 12(6):20. 
Stubbles, R.L. 1992. A question of gambling. Parks & Rec 
April:61. 
Stubbles, R. L. 1992. Economic and environmental futures 
of the Black Hills: Adelphi technique study. Great 
Plains Res 2(1):97. 
Williams, C . E. and W . C. Johnson. 1992. Factors affecting 
recruitment of Pinus pungens in the southern Appalachi-
an Mountains. Can J For Res (in press). 
Publications reports: 
B;ier, N. W . and P. R. Schaefer. 1991. Life in the old tree 
yet. SD AES F&HR 41(3/4):10. 
Ball, J. and D. Graper, ed. 1992. Pest Alert newsletters 1(1-4). 
Chase, J., A. Fennell, S. Galasinski, M . Altschuler, T. 
Ulrich, R. Hauptmann. 1991. Transformation of maiz.e 
callus using dihydrofolate reductase as a selectable mark-
er. Int Congress for Plant Molecular Biology. 
Fennell, A. and R. Hauptmann. 1991. Free DNA delivery 
and expression in maize microspores. Crop Science 
Abstracts:94. 
Graper, D. F. 1991. Composting yard waste. SDCES 
Extension Extra 6004. 
Graper, D. F. 1991. Recycling lawn and yard wa<.te. 
SDCES Extension Extra 6005. • 
Johnson, W.C., M.D. Dixon, R. Simons, and G . Larson. 
1992. Future flow reductions in the Snake River, Idaho, 
below Swan Falls Dam: impacts on riparian vegetation. 
U.S. Fish & Wildlife Service and Idaho Power Company. 
Prashar, P. and M . Enevoldsen, 1991. Vegetable cultivar tri-
als research report 6. SDAES. 
Prashar, P. and M . Enevoldsen. 1992. New hybrid tomato. 
SDAES. 
• Prashar, P., D.F. Graper, and M . Enevoldsen. 1991. Veg-etable varieties for South Dakota. SOCES Extension Extra 60005. Rietveld, WJ. and P.R. Schaefer. 1991. Trees and shrubs: integral components of sustainable agricultural land-use systems. Agroforestry in North America Conf:20. 
• 
Schaefer, P.R. and I. Ahmed. 1991. Fmal report of the Grcflech 
P-Il'B field test on the TI7 Ranch. Gro'fech, Inc. 
Schaefer, P.R. 1991. Summarization of 1991 test results of 
pr~emergent herbicide UCC-C4243. Rpt. Uniroyal 
Chemical Company. 
Schaefer, P.R. 1991. Ideal partnership-the landowner and 
the researcher. SDSU ABS Horizons:44. 
Plant Science 
Journal articles: 
Boe, A., E.K. Twidwell, and K.D. Kephart. 1991. Growth 
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Calendar of Events 
Date 
November 
2 
4 
5 
6 
10 
Event 
District Weed Meetings 
District 2-Plankinton 
District 4--0nida 
District 6-Wall 
District 2-Menno or Freeman 
District 1 ··Sisseton 
South Dakota Rural Health Conference, Sioux Falls 
SC 
4-6 
5-6 South Dakota Sheep Growers Annual Convention, Pierre 
Crop Improvement Association District Meetings 
16 
17 
18 
19 
20 
23 
24 
25 
17-19 
19-20 
December 
Nov. 30 
Dec.1 
2 
3 
4 
5 
2-3 
January 
5 
19 
20 
21 
25 
26 
27 
28 
26-27 
27 
29-Feb 7 
Northeast District, Webster 
North Central District, Ipswich 
Northwest District, Bison 
Southwest District, Wall 
South Central District, Presho 
Southeast District, Freeman 
Central District, Chamberlain 
East Central District, Madison 
Senior Health Insurance lnfonnation and 
Education Training, Pierre 
South Dakota Dietetic Association Convention, Pierre 
Area Swine Days 
Milbank 
Howard 
Yankton 
Sioux Falls 
Aberdeen 
Wall 
' ·cattlemen's Association Convention, Sioux Falls 
South Dakota Seed Trade Association 
Commercial Applicators Recertification Training 
Yankton 
Sioux Falls 
Watertown 
Mitchell 
Rapid City 
Pierre 
Aberdeen 
Regional No-TilVRidge Till Conference, Sioux Falls 
South Dakota Homemakers Legislative Day, Pierre 
Black Hills Stock Show, Rapid City 
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Person to Contact 
Leon Wrage, Weed Specialist, SDSU 
Carolyn Clague, 4-H Youth Specialist 
Jeff Held, Sheep Specialist, SDSU 
Bob Pollman, Crop Improvement Association 
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Bernadine Enevoldsen, Family Finance Specialist SDSU 
Carol Pitts, Nutrition Specialist, SDSU 
Bob Thaler, Swine Specialist, SDSU 
Don Boggs, Beef Specialist, SDSU 
Bob Hall, Plant Science Specialist, SDSU 
Jim Wilson Plant Science Specialist, SDSU 
Fred Shubeck, Southeast Fann, Beresford 
Carletta Kilian, Pierre 
